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(57) [Kft] HBB«ffl¥Jl(*7-) 

imk^-m «LiMn 1 . I Me,0 ! (Melii 

&&m&kv c K\fr^m\ftihim&Jt. o. 2^x< 

0.7) TaiSfL* 0^A>~?>tf>M-&WttMT$>-i 
WfiO • 1 M mJJLh 0.5// m£lTX% 0 . 
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Ummi] IMLiMn^Me.O, (MeliS 

MRisit/A l &e>Wt£tLi> laELh. o. 2Sx< 
0.7) TSSSftS 'Jf^A7y*'yi«fttfc-5 

0.1// mliLt 0.5// mlilTt* 0 , SEIfcBft^jWtt 

[BHOT2] ib*ffiW* { 3m2/si^±l Om 2 /glil 
TTft 4St*3B 1 fcKtttf) U ^A -&MMEffi£mt 

MSLiM^^Ni.Oz (0. 2Sx<0. 7 ) T 

mzn&mmn 1 4 ^(it«ii 2 tia^co y ^a 

I 4 ] If 1 &v 1 Lfftd&B 3 <JD v ^Mcf E 

&&m&£T/Aifrt>m&ti&imKLt. 0. 2sx< 
0.7) -castL, u »»*£aMW-4» 

j^FWTJ&HfitfO. l//mJil±0. 5 // mJiTFT* 

iRj*. METtT 1 8 0°CiiLb3 5 0°caTcr>ig&T& 
mti&tfOMb , 

WiS«-&lMt!WirWflct, ^STuttSH^tf. 5 0 0°c 

ja± 1 0 0 o , c*»oi!flrttRM!a-$-4 £ f: fc J: y y 
[swot 6] wiaa^iwtwtwB*^jR3S*. im 

P a I3l± 16. 5 MP a &T<9METCfr 3 If *H 5 fc 

te©o y ^^-?y^ym^mim^mm^^ 

[|**IR8 ] friWfl®^C#tf* WIST/l^ y # 

H*lMSBl«0***tt, MEM e tt&Ql\iZif&tL& M e 

* t mif Ei&v y # ylS-ft-^ft iz^t ix%> v ytfym. b <n 

mco i . 5 mLL ( ^/wt ) -c* s if *ii 7 tciaaw u 

^Avy#>^KM^SBt*S;* 



[0001] 
[0002] 

[«*^&ffi] Way, »ra&¥<Z) 

i.ti^iw^, y *? j±—iz.nwtfmmft zti&< 
X'fo&zbfrti, &Hrehhz.ttm&ti. mz, 3t 

WM * m y £ t T i §i^IT* vh § ^ ; 1 3& l '5R46 1 n 

y^^A^m^ii, wfiMEBWsvv 

l,ia&m&iptj>. iEffivg^fc. LiCoOj, LiN 

i o 2 y ^ Lmw^mm^m^ v * t <w 
y, wsfesaww-ia^i. »Bi4— 

[0003] 

i&w&m&L* 5 h -r^pjH] y **>j*r.&xm. 
u^^mm ■ mmmitmm Ltzz:<xmmx'h y , 
imtzft-o xwmmm^ v*^j*&mm at, 

^^ B B B * y a^msi u 4^ , ^b h b * t y * 

^A^pR^^tl^.. i^y^^ACOl^jR-J^itiB^i, 

y f-^ Aa^Ms^ga^^^ B H H ^#:»^^^ff 5 . 
*3fifls#3& t B»Lfcfc i^tiiitr. y^ 
^Aa^affl^-sitwi, ±j*Lfc±-3t, -&fi^ 

«?fi*%fifeltf S - i: C J: y , -t<O-<50S^l4IKg ■ JR 
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-r § — ijce^ mart t *j it 5 «m £ <r 

m± t? 2rIKHT2& S fc ##9!*4B» I/O**. . 
[0004] 

[ mm&mtt t&m®. ] y f^A3ii 
jEAKssMtm 'jfwvy^ y^mtmt . fflfig^ l 

iMn^.Me.Oj (M eii^^JRtS ilXA 1 *>^3i 
KitS 1 HGJLh, 0. 2Sx<0. 7)-C*§n.€»y^ 

**flu*f-*»5tee : F<w^fia3& f o . i u mULt o . 
^aMHcou-f-^A^y^ryflc-^iwfcflitt, rase 1 ? 

Sr ^ L =3r ^ U & V A v y # y fttefMUti , i^I^ti 

[ o o o 5 ] ±}ze L£ i 3 fc , y ^^m^mm^-m 
{mziEwmttt Ltzm^, -<mi-*mm-z> «><© 

wm y f>A7 y^ya^iwisiirrii . *** 

TO. mrtfcfcwt, «SlWS!HfcW«BrS:fi4. 

TO. 3fcficSRl5fc:3F$--r.& £ 1 fcStfrCfc 

4. ;W:ML, ^BJtfOy^-^A^y^V^K^ 
54. _h*BUtJ:o£. ^mtcioTt&TOMffl-ftt 
It V vfcib , ^ScDffiTO WW $ ft S . 

[0006] 4fc, vi-v^ytfym-s-mk 

i^Mt^MWWIJ 0 . 1 mfiLh 0 . 



5 x< mjaTk/hs^. estfvhs ^re^j&^wjssn-c 

XtC^ffefl. *«8trlW oTt «J±I^T 
[00 07 ] *%BJ^) U^^Ar^«jI(4. ±IBS^« 

[0008] ^m^)^^y^ym.^mt 

m<0WmJjmZ. ffllSLiMn^Me^i (Meli 
itXA 1 *»6ajf*l.4 1 «tLh. 0 . 2 £ x 
<0. 7) T&Ztlt±3temi(DV+V 

■&mt-?ytfymt%:&i&~?ytf yWHk&w 

tuxv&mTmikmz&tsmmm-smz. mst^x i 
8 o°cjit±3 5 oxyaT^aBETfiaw* £ i: tci 

im-&nik<mmfa% . ^ii7utt«H^^. soo^ciii 
±1000 'c^s^^ST-^a-f-^ £ k t i *) y f-^ 

*%B^»it^ffi(4. T^*UAK*IM3ft« 

y^ym^mmmn^mxh &. m^t-t&<j^ 
^y%ym^mim<nmmmm t h %\ ^riv* 

-T k fc «> £ . JJHiflETJfflBtlJaill t=5:0, flU^H^^R 
K£3!fi : £ii:SRJE*&i: : 5r&. RJtG<50^^nXAi4B^fe 

mmifcZ .500 x^Lh iooo °c*il t v ^3 ibKWffi 
WffiV^iaSTtfa BHfc^^SW w-> 

[0009] 
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m . a «t t/zti £ ffl v ittwn<7> u a -<xmmi, 4 , 

[ooio] < y f^Avy#ys-^iffl> 
( 1 ) ffli&fciix^fitit 

n 1 . I Me 1 0 2 (MeBIMIiJit/A 1 j^Sim 

SlSlSLh, 0. 2Sx<0. 7) r«sasfc«T*> 

i)MLiMn 1 _ I Me I 0 2 t^il5feWfl 2« 
U±^B^#«£^tffflJjfci*;L iMn^.j.^Mel.jM 
e2 22 0 2 (ex. L i Mrij.^.^N i d C o l2 0 2 , Li 
Mni- I i- l2 Ni I iAl l! 0 !< LiMn^j-^Ni,, 

ELbwon* h \ msffl mmmmmjn %> com 

^XfohyLcrXMi, 0. 2iiLL0. 7*«kiM> 0 xifi 
0. 2*StcD*§l=i-(:={4. SBfSgtCfc^TL i 2 Mn0 3 
^SttL^<^-i.^^T*-g.„ i DM* L<<±. 0. 4 
SxT'l)!.. 7l;JJ:<7)k<7)«4. #J;ti4\ 

mzmmth^m^mmimxwm t , v 
«*3&«b< . $mt Lxm^t^-m^mm^oiz^ 

£*)m&L<ii. x^0. 6"Ct>&. ±15 

d . Ni, co, f emcomw±m 

&ixfAifriom3smtti*££\ l ->. %frx-i>, nam 

Jj&SL i M ni - jj N i x O2 *ClS§^T.-?> i>&)X"$>%>'— 

[0011] ( 2 ) smuse 

RottBl^^fj^^^LTV** ten?**. £ 



©SttiV^-C. 0. ljumJ^LhO. 5jumJaTi: : 5r4k 
<DX'fo&. 0. ljum*»W*^Ii, lES^ 

Xfo h . x*;Wf * i 0 « < fc v 
(4, 0. 3/imJ2Lh-C»4ii:*»a4Hi\ 

^AcOPRK ■ ftaj^Ji 1 -XtIfi : *xflJB<*Sfc«>yt!7 
-4*tt*H5TtT 3 . i 0 fr±£-£S 

( sem) wsEfci 9 , *r^t-r 

f 4 few k-r h . ^LTW&@i4. SEMfBSEfci 

[0012] tfz. IMLfzX o ^K«RJ5E(3^ 

^' y»MWfc»»^ifc»iirBltt 3m*/gJ£Lhi0m»/g 
fiTPC*Sifc*«a4 Lt\ 3m2/g*?St'S>4 t . 

t?ff*«wi<. ±3mm?)i>cokimix, ±mm.xnk 

[0013] < Uf-^Avy^»^«fl5fti<?5iawr 
±E*9MH^)'J f^A7yXf>Stt-(tl5JW: 

mtfo-S&JM t , MIS 1 1 ^T-«fig s ti 6 . 

[0014] ( 1 ) s^-s-ftftMlB^jStns 

*XSJ4, Meilk^SMe^^kW^'yjgk^S 
tfJlffii-^ft^, JPj±Tt-T 1 8 0°CJa±3 5 0°CUIT 
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^3IfijH, Me Sr^-f^-yt LT^-tfiSSrfflV^d 
kA^aTCA*. flAffotfi. MeWitW^ 

£fflV>|xrk^X"£-S>o H«CC Me^'CotWf^ 
Si^rjys/i. h . KRa^t^S . M e #A 1 X" 

iMYDV S ^ A If 5r . 4 Jfc . M e # F e t'S> § 

iiLt«t*4«SL iMn 1 . I Ni I 0,'TSS 

[0015] -ry^ymttch^y^ymit^t L 

-f^A. i^y^li^by^A^&fflV^ik^'T^ 

yf">A N fg^yf-^A, KKU-f-^A^tiffl^ftifc 
f^Airfflv^; k#a4 lw T)vt) v&m#M&h 

ti» WfcRR£S*L4fc«Tli<. Miff. *Kfb&y> 
k 1 ^ a**»6 , *K-ffc# y ^ASrffl^S i k tfffli L 
Bg(l-x) : xk&S ia^W&fc-^Ufi^. 4 

>t, y^-^A^^M^-fj-^t. swt-r^y^^A 
•ry^ym^m^com^.. Li : (Mn + 

Me) ^;HfcT-B&l : 1 k J: 3 fcttei: J: 

WC4ltLM<tai:V^ito^, Li : (Mn+M 
e ) j&fcE>WtY2-~5 : 1 fcfcSaKtjftWtfi^''*-* 

[0016] JJE4»o*m*-£ArtfHHate**, in 
£ET£T .18 0 °CJa± 3 5 0 T$XTto%9E , C8&t 



^S. o4 0. sfclgte. 1 MP aliLhl 6 . 5 MP a 

-f#'i>k. M n coWfoWtf? 1 3 fit 4 9iS< : 5:l>*>&T£> 
fc, 1 2MPaJXFkTrSik* i ffST'*£„ 4£. M 

fcv^aia^i so-ctLkk-ts. «t OMJE^Mtf t 

a < -T S iMfcfr>6 2 0 0 "CfcJLh k f& i k #M4 L t\ 
A3 5 0°ClilTt^l> o 2 5 0 0 Ci^Tt^ShJ;0#a 

3-1 Oi^lBBKrftnH^^Tft*. RJEBKiO^^ 

[0017] mmm&m±. ±iB4««otm^#ot>^ 

« teMET & S t v m** 1 » fflM tC7K £ #A 
D . Rje§^^*^^S^«tfctt§7K«MfnmMJ± 

fflv^«^-fcli. *Igli, JxJtE^fi 1 3vajK^{t-l»7j< 

Jlf4t*4fLl>MeMtW^>StOfn«l • 5figfJSl 

WZTktfX 0 z\ », tSft** 1 ^"* T L 4 -5 d f: A, 
*tS. T^y^JlTKK-f^SriiMt-i-tfikr. ?J<* J 

tefl^A oitf^t ^ffl^s i t #-e# s . 

[0018] ( 2 ) i^MJIX^ 
^HflSfWMrK**, #il7ctt#fflm+. 5 0 0°Clil±l 

o o o^c*Mto^jKf*»i-r^ «r k tc4 o y f/A? 

MSa^ffitr±t\ SftH^I<?)iaK(4, 5 0 0°CiiLLl 0 
0 0 °CMffi b-t&v WJgtf 5 0 0 0 C*}iT* h b ISItrtt 
*^l*«>4ik36*TS*V^T*4. K/^CC. 10 
0 0 °CJiUiT-& S k BWfiK ue^ffi* 1 * * < 
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#=flrl*IH*C**itf J: < , lomfiaaKtTi-tfJ: 

[0019] < y i-^A,-<kmm> ^WRcn y a~ 
<mm± » jje*»!H<o yfwvy^ yw^BHLft * 

jESffift«i:LTfflV^«l!LT*4. Hftfc. 'Jlf^A 

xizx ~oT immmm ttm&b&zbizx^x mm-t & . 

IE«gt>lti: LT±IB*^ H ^y^-^ 
Avy#y«-£SHfc;!H?j£M^4. $:ts» *fMH0>yf"* 

i»f 4 £ t **T£ 4 . jEKfcffli^i WH - 
ti . IEffiiS^HS^«MfE«tt £ WflW 4 ftftn t COT 

^Kswwn&**<a i axis 2 «ia± & &g- t?t t <n * 
^J77 itf - y t> , 7 7t^Afco#7 -y mmm, 

ij TO b° 1/ y . ijxfl/ y#«i*H"iIttfifl!g2r ffl v ■> 
[ 0 0 2 0 ] jESfcttfa^-frfcftflHi. AMUf-^A, 

y^A-3^£. y-h^^LT. &4W±y-M£ 

£co*ili-J4. a«3SttK£!i*fflfr&£U @S=5r^« 
«#:^ffl^ : ?P^LT^BSc^4 0 fttJ, 0t*RjS£ 



ifcs&^Sft. IEffii:flffiora1^^$^x4-b^ o y-^ 

a. jEffitftffit^Piffiitoom»?s^«SLT^^y 

K y'xf/^- aH'^— K r-7'fn5^iy, T-fe 
h — h 'J /t- . y^l^yX^y, fh7tFn77y 
y^y5y. mk*j-V>mcr>im.t.tz\ZZixt>cr>2 

m£A±.<7>mm?tm\ ->4 £ t 4 . t tz , -^4 

££.t& Li I. LiCIO,, Li AsF e , LiBF 

v~?ti£ u^mmwit i •> 3 mmzvttx . *° u 

l/y^^fy Hf WJ V-h L i C 1 0 4 ^L 
iN (cf 3 so 2 ) jSjccoyf-^AfcfcttfflLfcWiHP 

SriK y 7? y h y ;i-*<7)ll#;ie^v h y ^ x t,z V 

[oo2i] £i±.<7)hm*hm&zixz>*WR<?>v^ 
Ms^coa « co t> co t -t 4 £ t * s T"^ 4 . v ^-rtimm 

xt®KLT*ffiSr^fi!cS-tt4 £ 4 . 

[0022] 

arV«^L i N i 0 . 5 Mn 0 . 6 O 2 T-|g$tl.4Uf- T 7A 

vy^y«^^*«^Kjtt3t„ -f-LT, MoSL/i 
#U^T7Avy^y«^Slt!f%^«SLT, ^coSTW 

»«?io5Esc«s&*t5 «t t^v - we & mm i tz . 

T, 'J f-^ a vy^ya^iWHiJwlBitJ =fc tXtt^flfit 

[0023] ( i ) y ^^-?y^ym^mim^mm 
( a ) # i i coy f^A?y#yi^Ml 
*«W<?5WK5rffifcJ: 0 . ffl^L iMn u Ni,, 5 o 

2 -egi § tt4 v<f-vj*~?y# ym&awb*wk l ^ . 

N i (N0 3 ) 2 ■ 6H 2 0£ 2 1 . 8g, KMnO^l 
1. 8g, LiOH-H 2 0^12. 6g, KOH^2 
5 . 2 g „ 2 5 gffIL ( N i : M nliWitT 
1:1, Li: (Ni+Mn) i±^;lyjtT'3 : 1 

4. K 10 0ml «f7ny (SiiffiS. r 
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-7W2 2 0°CT"4tOT£ft-?-.l. - k 1 i 

rig, ^«tT^*«^a^»^iuiEft^f#it„ ^ 

1S-^KMWlg*^^M4iT'\ 7 0 0 5 CC0?S^T1 00* 
ffljfcSL i Mn 0 . 6 N i 0 . 5 O 2 T^^I» 

[0024] (b) #1 2<0Uf">^V^r>U(^iWi; 

ft 

( c ) # i 3«u^Av>^r>ii^»ffcffl) 

±IB#1 lOU^^i,^y^>1S^KlbftO»jt^i3U 

1 1 cornet mmtzmmttz, 

mtmi>. *%wco 'j ^^y^ym^mim^mm 

( d ) # 2 1 CO U f7i,7y^>S^ltt 
±E#l lo'Jf-^Avy^y^Kltft^Mitt^^ 

*r , ^Mffl^as^ i o o oictcaaeu/sjawi, ±ia 
#i i««^fcH*(drefitfc. *ts, *iatfirffiii, 
mmco-i&mz 1 o o o°ck ufcjSfctnvc, 

«K5rffifc(4JI=Sr4*ffii:*&. #'J^7 

{ e ) # 2 2<7)V*VJ>.~?>tfy&£»ttm 

«£»fl3»*«JfiLfc. 1 M^ilScDN i ( no 3 ) 2 7j< 
?§«ik 1 M^gJKcDM n ( N O g ) 2 7fc?§«k £ , N i t 
M n k <Z>*/Wt** 1 : 1 k & 4 ± 3 L . Z COM 

&mmz. IMOiftSOL i OH ■ H 2 0*i8?K£. L 

1 k N i 33<fcr>"M n fcC^/ktb^L i : ( N i +M n ) 
= 3 : 1 k^r&STiSTL, -7^?>#>t^*l! 

o °c „ sje* t=ts it h Rm^m&co pHiit n-i 

2 «fc 5 Lfc. ffffi Ltz- -v -yiv-7 ytfyM&Ai 

*IWfcSli:«5fcR«0LiOH ■ H 2 Ofc*. LikNi 
^it^'Mnk^/ktb^'L i : ( N 1 + M n ) = 1 : 1 

k=5r& J; 3 L£ . ifci v?, £ <?)S^IJ , 

T\ 9 5 O'C^aK'Cl 2B#PeIJMj£L. fflfduSL i N i 



[00 2 5 ] (2) 'J^^AV>-^>1f-^»fl:ft^i^ 

_bte# 1 1-#13. #2 1*S«fctf#2 2tf>#D*-?A 
w^'ya^-Kftft^. SEMCiDifU. #11 

TWO. 1-0. 5jum<08HBF3^&?*»6a!iatS 
*Vt ti 0 , * ft 6 cOfi^«±?& k WMT'ff ft L , Um. 

2 ltiXV#2 2C0V**?A.V>tfy&&BtttM&. ~ 

mfflKt^cSV^fccO-Cfc-sfe. itL^W— ^Jk LT. # 
1 l« l J^-7AV>'^>1t^'ftft^SEM^E^Ill 
fc, #2 1« l Jf')A7^>IMttOSE 

M5Mi2C. ^ix^'ix^-r. £*i£><tfP£(;:W:. ± 

i tfou j+^yfiym.^MimM^-c\i, ^mim* 
mmx'n . w-tmmm 1 ^ m s . 4 >t „ #11 

—#13. #2 i*s±tf#2 2«*';f7Avy^ya 

Lfc 0 #1 1-#1 3«'Jf^A?y^>lM« 
(i, -e<?)J:b^ffiSt3&*3. 5 — 9. 8mVgt&-)/t, 

#2 iBJ;U ; '#2 2oy^-'7Av>'^ya^-K-fb 

ft{i. *-fl-Ffl2. 4m!/g, 1. 8m 2 /gk/h§V^ 
fflk^:-o^„ 

[00 26] (3) >J f-^AZL^m^ffS 
JJE#1 1-#1 3. #2 lfcj:^#2 2«#U^<7A 
vy^y«-&iWfc«i*jES8HMlfcfflv^T, 'J^>7a- 
<JC*ffttfKRLfc. IE«i. 4f, IESaft«k^-S»^ 

u ^A^y^va^MiicT) 7 0 sigpt- . 
mrnMt Lxnt-xyy? v?*2 5fi*gp. ts^j 

hLTWJf h77;^nxfl^y (ptfe) ^5 
MMSHig^rt. ^«k LTifiM^N-;*-?-;!-- 2 -b°a 

^-C'\ i <7)^-X h tt<75IEffi^«^ S U S PC0*«* 
ft. ESI 5mm*<9P3fttt£iTt*VvtjEfii: Lfc„ 

»CJ±*L. 1 OO^mtUI, [till 7mm<£ 

20// mco^ u 7°a t° 1^ ym^^im^m v * . -t; ^° 

h k ^x^/^-d?*- h k £*HJt 3 : 7 L7i 
a^aBHEfc: L i P F 6 i 1 M«o»SET»J» Lfc t> <o 

0 1 6S3^yItftt-X (lfig2 Omm0 s ff^ 1 
6mm) tlRtt-ri.ik^J; l 9 3-f>'My-?-'7A-J^m 

Jfi&ffiHUfc. #1 i«'Jf7A7y^ya^s 
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[0027] ( 4 ) J: tf^v-Wtfcoffli 

*»4fe»«*lfe«Kifci4, 2 0°C^JK^frTT\ * 
SK&ft 1 m A/ c m 2 OS«^it'?tm±PfimJ± 4.1V 
tfSi^fil\ JJCWCTOWftBE 1 m A/c m2 
arcJfe«TRB«E 3. OVi TfUff it^tUc. 



3* [ttEMSa/ttEHsWaax 1 0 0 
(%) ] 3&»i!>#Uf-^A-JJcTOSi0^aW»* (%) £ 

m A/ c WS«SET*«±RB«£E4 . 1 V £ T"3ttt 
vr^Mf* lmA/cm^J;y'5mA/ 
c m 2 2 «Htf>£WCS«TRR*E 3 . OVSTft 

[ 0 0 2 8 ] #U ^A-&«ffic7)*D[Il3t«l*. WHI 
Sffil*. tiJ:tJ%RW!Ms (%) <9«£Si 1 fcqtT. 
[*1] 



11 NO. 










(mAh/gJ 


(mAh/g) 


(%) 


# 1 1 


15 7 


13 6 


8 6 


# 1 2 


16 3 


12 4 


7 6 


# 1 3 


1 6 1 


1 3 4 


3 3 


#21 


1 4 1 


1 0 a 


7 6 


#2 2 


1.3 4 


110 1 


a 2 



1 l-# 1 3W'Jf^AZ<js^iji, 

Sft^aaiaK* 5 o o°ct ltssbsl^ u 



f^^M.-^ #2 1. #2 2<OUf-^A~JJC«ift 

[0029] &v^ i ?£.-mm&cr>}tmMm. & 

[*2] 



KG. 


it l£ 15 St 


laA/cn 2 


5mA/cm 2 J&M^m 
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